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Three-Dimensional Numerical Simulation within
a Circular-to-Rectangular Transition Duct

S. Y. Cho, H. T. Chung , H. J. Son

Predictive behaviors by the extended k- e turbulence model and the standard k- e turbulence model are
compared. Grid dependency is tested with the H-type grid as well as the O-type grid. Computations have
been performed on a circular-to-rectangular transition duct. The Reynolds number is 390,000 based on the
bulk velocity at the inlet. The computed axial velocity contours, transverse velocity profiles, static
pressure contours, peripheral skin friction coefficient, peripheral wall static pressure distributions and
turbulence kinetic energy have been compared with experimental results. The computed results obtained
with the extended k-  turbulence model show better agreement with experimental results than those
obtained with the standard k- ¢ turbulence model. Comparing to the computed results obtained with the

H-type grid and O-type grid, those with H-type grid seem to agree well with experimental results.
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(b) O-type grid (61x24x22)
Fig. 1 Circular-to-rectangular duct geometry
with H-type and O-type grid
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(b) H-grid, standard model
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{c) O~grid, stavz;aard model
Fig. 2 Comparison of experimental and com-
puted peripheral wall pressure coeff-
icient distributions
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(b) O-grid, st‘:x;ldard model
Fig. 3 Comparison of experimental and com-
puted peripheral wall friction coeff-

icient distributions
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(b) O-grid, standard model
Fig. 4 Comparison of experimental and com-
puted axial velocities normal to the
side wall
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(a) H-grid, extended model
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(b) O-grid, standard model
Fig. 5 Comparison of experimental and com-
puted axial velocities normal to the

horizontal wall
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(b) H-grid, standard model

(c) O-grid, standard model
Fig. 6 Comparison of experimental and com-

puted static pressure contours at x/D;
= 45
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(d) x/D; = 45
Fig. 7 Comparison of experimental and com-
puted axial velocity contours with H-

grid and extended k-~ ¢ turbulence
model along the streamwise
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(a) H-grid, standard model

(b) O-grid, standard model
Fig. 8 Comparison of experimental and com-
puted axial velocity contours at x/Di=4.5
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Fig. 9 Comparison of experimental and com-
puted transverse velocity contours with
H-grid and extended k-& turbulence
model along the streamwise

ViiUn=0%
PGl

{a) H-grid, standard model
Velthhw0.5

{b) O-grid, standard model '
Fig. 10 Comparison of experimental and co-~
mputed transverse velocity contours

at x/Di=45
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Fig. 11 Comparison of experimental and co-
mputed turbulence kinetic energy (k
/Upx10" with H-grid and extended
k-e turbulence model at x/D; = 45
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